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Abstract of JP1 121 7431 

PROBLEM TO BE SOLVED: To provide a method of preparing a phenol-based polyol having a high 
terminal primary hydroxyl rate without complicated post-reaction treatments and methods of preparing 
a polyurethane resin and a polyurethane foam using the same. SOLUTION: A method of preparing a 
phenol-based polyol comprises adding an alkylene oxide to a phenol-based compound, wherein the 
phenol-based compound is reacted with 5-50 wt.% of the alkylene oxide, based on the phenol- based 
compound, containing at least 50 wt.% of an alkylene oxide having 3 or more carbon atoms at 80-150 
deg.C in the presence of a basic catalyst and the resulting reactant is then reacted with 1.3-10 mols of 
ethylene oxide per mol of hydroxyl groups of the reactant. 



Data supplied from the esp@cenet database - Worldwide 



-1 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP11217431&F=0 



2006/10/06 



Searching PA J 



1/1 v 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 11-21 7431 

(43)Date of publication of application : 10.08.1999 



(51)Int.CI. 



C08G 65/28 
C08G 18/00 
C086 18/48 
C08J 9/02 



//(C086 18/48 
C08G10H00 ) 
C08L 75:04 



(21) Application number : 10-022284 

(22) Date of filing : 03.02.1 998 



(71 Applicant : MITSUI CHEM INC 
(72)Inventor : KANEMATSU AKIHITO 
SUZUKI KAZUO 



TAKASAKI M1CHIYA 
IZUKAWA TSUKURU 



(54) PREPARATION OF PHENOL-BASED POLYOL AND PREPARATION OF POLYURETHANE 
RESIN AND POLYURETHANE FOAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of preparing a phenol-based polyol having a 
high terminal primary hydroxyl rate without complicated post-reaction treatments and methods 
of preparing a polyurethane resin and a polyurethane foam using the same. 

SOLUTION: A method of preparing a phenol-based polyol comprises adding an alkylene oxide to 
a phenol-based compound, wherein the phenol-based compound is reacted with 5-50 wt.% of 
the alkylene oxide, based on the phenol- based compound, containing at least 50 wt.% of an 
alkylene oxide having 3 or more carbon atoms at 80-150° C in the presence of a basic catalyst 
and the resulting reactant is then reacted with 1.3-10 mols of ethylene oxide per mol of 
hydroxyl groups of the reactant. 
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IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the phenol system polyol characterized by being the 
manufacture approach of the phenol system polyol which adds alkylene oxide to a phenol system 
compound, making the alkylene oxide in which a carbon number contains three or more alkylene 
oxide at least 50% of the weight react five to 50% of the weight to a phenol system compound 
under existence of a basic catalyst in 80-150 degrees C, and subsequently making 1.3-10 mols 
per one mol of hydroxy I groups of the obtained reactant and ethylene oxide react. 
[Claim 2] The manufacture approach of the phenol system polyol according to claim 1 
characterized by phenol system compounds being bisphenols. 

[Claim 3] The manufacture approach of phenol system polyol according to claim 1 that a carbon 
number is characterized by being at least one sort of compounds with which three or more 
alkylene oxide was chosen from the group which consists of propylene oxide, butylene KISAIDO, 
and styrene oxide. 

[Claim 4] The manufacture approach of phenol system polyol given in any 1 term of claims 1-3 
to which the hydroxyl value of polyol is characterized by 60 - 620 mgKOH/g and the rate of end 
first class hydro xylation being at least 90%. 

[Claim 5] The manufacture approach of the polyurethane resin characterized by being the 
manufacture approach of the polyurethane resin to which an active hydrogen compound and the 
poly isocyanate are made to react, manufacturing phenol system polyol by the approach of a 
publication in any 1 term of claims 1—4. and using this phenol system polyol as an active 
hydrogen compound. 

[Claim 6] The manufacture approach of the polyurethane foam characterized by being the 
manufacture approach of polyurethane foam to which an active hydrogen compound and the poly 
isocyanate are made to react under existence of a catalyst, a foaming agent, and a foam 
stabilizer, manufacturing phenol system polyol by the approach of a publication in any 1 term of 
claims 1 -4, and using this phenol system polyol as an active hydrogen compound. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to each manufacture approach of of the 
polyurethane resin and polyurethane foam which used the manufacture approach of this polyol 
for the manufacture approach of phenol system polyol, and the list. In low temperature, carbon 
numbers, such as propylene oxide, add three or more alkylene oxide to phenol system 
compounds, such as bisphenol A f first comparatively, detailed — the bottom of existence of a 
basic catalyst, and 80-150 degrees C — subsequently Addition polymerization actuation of the 
alkylene oxide which adds ethyleneoxide to the obtained reactant is simple. And it is related with 
each manufacture approach of of the polyurethane resin and polyurethane foam which used the 
manufacture approach of this phenol system polyol for the manufacture approach of the phenol 
system polyol which has a high rate of Masakazu Sue class hydroxylation, and the list. 
[0002] 

[Description of the Prior Art] Generally as an approach of adding alkylene oxide to a phenol 
system compound, and manufacturing phenol system polyol, the approach of making it react at 
the temperature more than the melting point of a phenol system compound or the approach of 
performing by the dissolution system or the dispersed system using a solvent is learned. As a 
solvent, alkylene oxide and a reactant low inactive solvent are used. 

[0003] It is easy to disassemble phenol system compounds, such as bisphenol A, into the bottom 
of the elevated temperature more than the melting point. As a method of improving these oxy- 
alkylation, the approach of adding alkylene oxide to a melting- like phenol system compound is 
indicated by JP.52-29308.B in the 160-185-degree C elevated temperature using lithium 
catalysts, such as a lithium hydroxide and an acetic-acid lithium. Although it is possible to 
suppress disassembly of a phenol system compound to some extent by using a lithium catalyst, 
since it is severe, it is easy to produce a by-product at an elevated temperature [ reaction 
condition J 

[0004] On the other hand, although there is also the approach of adding alkylene oxide into a 
non-solvent or an inert solvent at a phenol system compound using a basic catalyst, since the 
reaction of a basic catalyst and the hydroxyl group of phenol nature stops being able to progress 
easily, a reaction rate becomes slow. Therefore, it is necessary to make it react at the elevated 
temperature more than the melting point of a phenol system compound, or to make [ many ] the 
amount of catalysts. However, a reaction condition becomes comparatively severe, the reaction 
selectivity of a phenolic hydroxyl group and an alcoholic hydroxyl group falls, and a dishcloth 
becomes large by the addition mol of alkylene oxide, and it has a fault. like survival of a phenolic 
hydroxyl group increases. 

[0005] At the sacrifice of the fall of a reaction rate, as an approach of adding alkylene oxide to a 
phenol system compound under relaxation conditions, a phenol system compound is dissolved in 
a solvent and the method of making alkylene oxide react to the bottom of catalyst existence is 
usually learned. Although organic solvents, such as the solvent which may dissolve a phenol 
system compound, for example, toluene etc., are used as a solvent, it is difficult that a solvent is 
inflammability, that recovery of a solvent is complicated, and to fully perform recovery of a 
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solvent, and it difficult to attain sufficient economical efficiency and quality for the reasons of 
remaining in part in polyol. 

[0006] Moreover, it is reported to the bottom of catalyst existence that how to make it reacting 
is also the alkylene oxide of the amount of specification, using water as a distributed solvent 
(JP.60-48942A JP.2543522.B). However, in order to carry out an addition reaction to alkylene 
oxide, if the reduced pressure removal after reaction termination etc. does not remove water, it 
not only consumes many ******** and heat sources, but it requires long duration. Moreover, the 
urethane foam which has sufficient mechanical strength is not obtained by the effect of the 
propylene glycol which carries out a byproduction. When using an organic solvent as a reaction 
medium, it not only consumes many heat sources by reduced pressure removal etc., but 
manufacture takes long duration. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention can react at low 
temperature comparatively in view of the above-mentioned problem, without using a special 
catalyst and a special solvent, and is to offer the manufacture approach of the phenol system 
polyol which does not require a complicated alkylene oxide addition polymerization process, and 
has a high rate of Masakazu Sue class hydroxylation. Other purposes of this invention are to 
offer each manufacture approach of of the polyurethane resin and polyurethane foam using the 
manufacture approach of said phenol system polyol. 
[0008] 

[Means for Solving the Problem] this invention persons reached [ that the above-mentioned 
purpose can be attained and ] header invention by making the amount of specification of the 
alkylene oxide to which a carbon number uses three or more alkylene oxide as a principal 
component react first to a phenol system compound under existence of a basic catalyst, and 
subsequently making the ethyleneoxide of the amount of specification react to the obtained 
reactant as a result of inquiring wholeheartedly that the above-mentioned purpose should be 
attained. 

[0009] Namely, the 1 st invention of this invention is the manufacture approach of the phenol 
system polyol which adds alkylene oxide to a phenol system compound, and is set at 80-150 
degrees C. The alkylene oxide in which a carbon number contains three or more alkylene oxide at 
least 50% of the weight is made to react five to 50% of the weight to a phenol system compound 
under existence of a basic catalyst. Subsequently It is the manufacture approach of the phenol 
system polyol characterized by making 1.3-10 moJs per one mol of hydroxy! groups of the 
obtained reactant and ethyleneoxide react. 

[0010] The 2nd invention of this invention is the manufacture approach of the polyurethane resin 
to which manufacture phenol system polyol by said approach, and the obtained phenol system 
polyol and the poly isocyanate are subsequently made to react. Moreover, the 3rd invention of 
this invention is the manufacture approach of polyurethane foam to which manufacture phenol 
system polyol by said approach, and the obtained phenol system polyol and the poly isocyanate 
are subsequently made to react under existence of a catalyst, a foaming agent and a foam 
stabilizer. 

[001 1] The description of the 1st invention of this invention is to face adding alkylene oxide to a 
phenol system compound, first add the alkylene oxide to which carbon numbers, such as 
propylene oxide, use three or more alkylene oxide as a principal component, and add 
ethyleneoxide subsequently. Moreover, reaction temperature is under the melting point of a 
phenol system compound, and it is in being low temperature comparatively. Furthermore, it is in 
not using a reaction solvent. 

[0012] The phenol system polyol obtained by the 1st invention of this invention does not include 
the decomposition product of a phenol system compound. The rate of first-class hydroxylation 
of an end is 90% or more, and is very high. It faces adding alkylene oxide, and in order to first add 
the alkylene oxide to which carbon numbers, such as propylene oxide, use three or more alkylene 
oxide as a principal component, it is not necessary to use a reaction solvent. After treatment 
complicated after reacting to the top where safety is high is not required. Moreover, the 
polyurethane resin and polyurethane foam which are obtained by other invention of this invention 
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are excellent in mechanical properties, such as dimensional stability and compressive strength. 
[0013] 

[Embodiment of the frivention] Hereafter, this invention is explained to a detail. First, the 
manufacture approach of the phenol system polyol of this invention is explained. The outline of 
the manufacture approach of the phenol system polyol of this invention makes the amount of 
specification of the alkylene oxide to which a carbon number uses three or more alkylene oxide 
as a principal component react to a phenol system compound first in specific temperature under 
existence of a basic catalyst, and. subsequently makes the ethyleneoxide of the amount of 
specification react to the obtained reactant 

[001 4] As a phenol system compound used for this invention, bisphenol A, Bisphenol F, 2, and 2- 
bis(4-hydroxy phenyl) butane, Bisphenol S. a novolak. a re so I, hydroquinone. resorcinol, a 
halogenation bisphenol (for example, tetrabromobisphenol A, tetra-chloro bisphenol A, a 
tetrabromo bisphenol (S)) t etc. are mentioned. Two or more sorts of these may be used together. 
Bisphenol A, Bisphenol F, 2, and 2-bis(4-hydroxyphenyl) butane, Bisphenol S (these are 
hereafter called bisphenols). etc. are desirable among the above. It is bisphenol A still more 
preferably. As a commercial item, the Mitsui Chemicals, Inc. make, trade namerbisphenol A. etc. 
are mentioned. 

[0015] As with a carbon numbers of three or more alkylene oxide used by this invention, 
propylene oxide, butylene oxide, styrene oxide, cyclohexene oxide, epichlorohydrin, 
epibromohydrin. methyl glycidyl ether, allyl glycidyl ether, etc. are mentioned. Two or more sorts 
of these may be used together. They are propylene oxide, butylene oxide, styrene oxide, etc. 
preferably among these. 

[0016] As a basic catalyst used for the reaction of a phenol system compound and alkylene 
oxide, alkaline metals, alkaline earth metal, and an amine compound are mentioned. As alkaline 
metals and alkaline earth metal For example, a sodium hydroxide, a potassium hydroxide, a 
lithium hydroxide, a hydroxy latton rubidium. It is the hydroxide of alkali metal, such as cesium 
hydroxide, a magnesium hydroxide, a calcium hydroxide, a strontium hydroxide, or a barium 
hydroxide, or alkaline earth metal. A lithium carbonate, a sodium carbonate, potassium carbonate, 
a carbonic acid rubidium, cesium carbonate, It is the carbonate of alkali metal, such as a 
magnesium carbonate, a calcium carbonate, or a barium carbonate, or alkaline earth metal, and 
they are hydrogencarbonates, such as a potassium hydrogencarbonate. a sodium 
hydrogencarbonate, and carbonic acid hydrogen caesium, etc. 

[0017] As an amine compound, triethylamine, dimethylethanolamine, a pyridine, methyl 
dimethylamine, tree n propylamine, dimethylpalmitylamine, a dimethyl octyl amine, etc. are 
mentioned, for example, these cataOysts are independent — or two or more sorts can be used 
together. The amount of the basic catalyst used is 0.01 - 10 weight section to the phenol 
system compound 100 weight section. 

[0018] The alkylene oxide to which a carbon number uses three or more alkylene oxide as a 
principal component is made to react to a phenol system compound first under existence of the 
above-mentioned basic catalyst in this invention. The amount of the alkylene oxide used to 
which a carbon number uses three or more alkylene oxide as a principal component is 5 — 50 % of 
the weight to a phenol system compound. It becomes [ the churning load of a reaction machine ] 
large that it 5s less than 5 % of the weight and is not realistic. On the other hand, when it 
exceeds 50 % of the weight, the inclination for mechanical properties, such as polyurethane resin 
obtained from the phenol system polyol of this invention, the dimensional stability of 
polyurethane foam, and compressive strength, to fall is shown. 

[0019] A carbon number may mix and use ethyleneoxide for three or more alkylene oxide. As for 
the amount of mixing of ethyleneoxide, it is desirable that 5t is 50 or less % of the weight If it 
exceeds 50 % of the weight, the synthetic time amount of phenol system polyol becomes long, 
and is not desirable. 

[0020] Subsequently, ethyleneoxide is made to react to the obtained reactant. The amount of 
the ethyleneoxide used has desirable 1.3-10 mols to one mol of hydroxy I groups of a reactant 
with which the carbon number added the alkylene oxide which uses three or more alkylene oxide 
as a principal component, and was obtained. The rate of end first class hydroxylation becomes 
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being less than t.3 mols with less than 90%, and an urethane-ized reaction becomes slow. When 
it exceeds ten mols, the inclination for mechanical properties, such as polyurethane resin 
obtained from the phenol system potyol of this invention, the dimensional stability of 
polyurethane foam, and compressive strength, to fall is shown. 

[0021] The addition reaction of the alkylene oxide to a phenol system compound is performed in 
a 80-1 50- degree C temperature requirement. It is a 90-130-degree C temperature requirement 
preferably. If reaction temperature becomes less than 80 degrees C. the reaction time of 
afeylene o*ide will become long. If reaction temperature exceeds 150 degrees C, a by-product 
will increase. A reaction maximum pressure is performed by 10 kgf/cm2 (980kPa). more — 
desirable — 7 kgf/cm2 (686kPa) — they are 6 kgf/cm2 (588kPa) most preferably. If reaction 
pressure becomes higher than 10 kgf/cm2 (980kPa), a by-product will increase. 
[0022] In the manufacture approach of the phenol system polyol of this invention, in order to 
remove the basic catalyst which remains after the above-mentioned reaction, it is desirable to 
carry out well-known after treatment. The following approach is mentioned as the after- 
treatment approach for removal of a basic catalyst. 

[0023] How to process with at least one kind of neutralizer chosen from organic acids, such as 
inorganic acids, such as a hydrochloric acid, a phosphoric acid, and a sulfuric acid, a formic acid, 
an acetic acid, oxalic acid, a succinic acid, a phthalic acid, and a maleic acid, and a carbon 
dioxide. How to process with the ion exchange resin marketed by various kinds of trade names, 
such as liver CHITTO MP 500. liver CHITTO M500. liver CHITTO M504. liver CHrTTO MP 600. 
liver CHITTOMP500A (Bayer make), the diamond ion PA 406, the diamond ion PA 40B. the 
diamond ion PA 412 (Mitsubishi Chemical make), Amberlite IRA 430, Amberlite IRA 458, and 
Amberlite IRA 900 (loam and product made from HASU). 

[0024] How to process with the adsorbent marketed by various kinds of trade names, such as 
TOMIKKUSU AD series, TOMIKKUSU AD-600 [ for example, ]. TOMIKKUSU AD-700 (Tomita 
Phamarceutical make), the KYOWADO series 300. for example, KYOWADO. KYOWADO 400, 
KYOWADO 500, KYOWADO 600. KYOWADO 700, KYOWADO 2000 (product made from the 
consonance chemical industry), and MAGNE SOL (product made from DALLAS). Or the approach 
of using together the neutralization processing mentioned above and an adsorbent. The approach 
of refining using inactive solvents or those mixture etc. is mentioned to water and polyol. 
[0025] Antioxidants, such as t-butylhydroxytoluene (BUT), can also be added after the above- 
mentioned purification processing in order to stabilize the quality of polyol. 100-5000 ppm of 
antioxidants are usually used to the polyol 100 weight section. 

[0026] The hydroxyl value (it abbreviates to OHV hereafter) of the phenol system polyol 
manufactured by this invention is 200 - 400 mgKOH/g most preferably 150 to 500 mgKOH/g 60 
to 620 mgKOH/g. If OHV exceeds 620 mgKOH/g. in case the viscosity of polyol will rise, for 
example, polyurethane will be manufactured miscibility with the poly isocyanate compound falls. 
Moreover, the rate of first-class hydroxylation of the end of the phenol system polyol 
manufactured by this invention is 95 - 100% preferably 90 to 100%. If the rate of first-class 
hydroxylation becomes less than 90%. an urethane-ized reaction rate will fall remarkably. The 
phenol system polyol manufactured by this invention is the thing of high quality without this evil. 
[0027] Usually, polyurethane resin is manufactured by making an active hydrogen compound and 
the poly isocyanate reacL Moreover, polyurethane foam is manufactured by making an active 
hydrogen compound and the poly isocyanate react under existence of a catalyst, a foaming 
agent, and a foam stabilizer, 

[0028] By the approach of this invention, phenol system polyol can be manufactured and 
polyurethane foam and polyurethane resin can be manufactured by using the obtained phenol 
system polyol as an active hydrogen compound. 

[0029] That is, by the above-mentioned approach, phenol system polyol can be manufactured 
and, subsequently polyurethane foam can be manufactured to the obtained phenol system polyol 
by making the poly isocyanate react under existence of a catalyst, a foaming agent, and a foam 
stabilizer. Moreover, polyurethane resin can be manufactured by making the poly isocyanate 
react to the obtained phenol system polyol. 

[0030] In case polyurethane foam and polyurethane resin are manufactured, the phenol system 
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polyol manufactured by the above-mentioned approach and other polyots may be used together. 
The polyoxy ARUREN polyols which added alkylene oxide as polyol which may be used together 
by the approach mentioned above to compounds, such as polyhydric alcohol, aromatic amine, 
poly amine, and alkanolamine, and two or more sorts of those mixture are mentioned. 
Furthermore, polyols, such as polymer distribution polyol, polyester polyol, a polytetramethylene 
glycol, polycarbonate polyol, and polybutadiene system polyol, are also mentioned as polyol which 
may be used together. 

[0031] As for the hydroxyl value of such polyols of the others which may be used together, it is 
desirable that it is 10 - 700 mgKOH/g. It is 15 - 600 mgKOH/g still more preferably. Although 
later mentioned about the manufacture approach of polyurethane foam, in manufacturing rigid 
polyurethane foam, when the thing of the range where the above-mentioned range has a high 
hydroxyl value manufactures flexible polyurethane foam again, the thing of the range where the 
above-mentioned range has a low hydroxyl value is used preferably. The amount of mixing of 
other polyols which may be used together may be mixed to extent which occupies 98 % of the 
weight in [ all ] polyol. It is 50 or less % of the weight among [ all ] polyol preferably. That is. 50 - 
100 % of the weight has the desirable rate that the phenol system polyol obtained by this 
invention occupies. The mixture of th© phenol system polyol obtained by the approach of this 
invention, and this phenol system polyol and other polyols is hereafter named generically. and it 
is called an active hydrogen compound 

[0032] The manufacturing method of polyurethane foam is explained. Like the above, to the 
active hydrogen compound, which were obtained by carrying out, according to a catalyst, a 
foaming agent, a foam stabilizer, and the purpose, the every place quantum of assistants, such as 
a cross linking agent, is mixed, mixed liquor (it abbreviates to resin liquid hereafter) is prepared, 
and it adjusts to predetermined temperature, for example, 20-30 degrees (X The poly isocyanate 
is mixed in the obtained resin liquid!. In that case, the NCO radical of the poly isocyanate and the 
active hydrogen in resin liquid are measured according to predetermined equivalent ratio, and it 
adjusts to predetermined temperature, for example, 20-30 degrees C. As the shaping approach, 
rapid mixing of resin liquid and the poly isocyanate is carried out. and **s. such as the approach 
of pouring into predetermined temperature, for example, the mold by which temperature control 
was carried out to 20-70 degrees C, and fabricating, and the approach (the spray approach) of 
spraying the mixed liquor of resin liquid and the poly isocyanate compound on a direct base 
material, and fabricating it, ore mentioned. 

[0033] As poly isocyanate used for manufacture of polyurethane foam For example, 2, 4-tolylene 
diisocyanate, 2. 6-tolylene diisocyanate. 80/20-fold quantitative ratio (TD1-80/20) of these 
organic poly isocyanate. The isomer mixture of 65/35-fold quantitative ratio (TDI-65/35), the 
crude tolylene diisocyanate containing polyfunctions! tar, - diphenylmethane diisocyanate, and 4 
and 4 '2, 4 -diphenylmethane diisocyanate, The isomer mixture of the arbitration of 2 and 2'- 
diphenylmethane diisocyanate and diphenylmethane diisocyanate, The poor quality MDI 
containing the polyfunctional tar of three or more nuclides (polymeric MDl) Toluidine 
diisocyanate, xylylene diisocyanate, hexamethylene dt-isocyanate. And the carbodiimide 
denaturation object of such organic poly isocyanates, a buret denaturation object, or the 
prepolymer that is polyol and mono-all independent, or used these together, and denaturalized is 
mentioned. The above-mentioned poly isocyanate can also be mixed and used at a rate of 
arbitration. 

[0034] Especially the equivalent ratio of the poly isocyanate and an active hydrogen compound is 
NCO/H(active hydrogen) = on the basis of active hydrogen, such as a NCO radical in the poly 
isocyanate, an active hydrogen compound, and water as a foaming agent, although not limited. 
The range of 0.50-4.0 is desirable (henceforth a NCO index). 

[0035] The foaming agents used in case polyurethane foam is manufactured differ a little by 
flexible polyurethane foam and rigid polyurethane foam, the case where flexible polyurethane 
foam is manufactured — as a foaming agent — water — although it may be independent, in the 
case of manufacture of rigid polyurethane foam, at least one kind of compound of water, a low- 
boiling point hydrocarbon system compound, hydrochlorofluorocarbon (it abbreviates to HCFC 
hereafter), hydro fluorocarbon (it abbreviates to HFC hereafter), fluorocarbon (it abbreviates to 
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FC hereafter), or fluorination ether is used with the heat insulation property of the form 
demanded. 

[0036] When a foaming agent is water independent, 1-9 weight section is used for the amount 
of the foaming agent used to the active hydrogen compound 100 weight section. When using at 
least one sort chosen from a low-boiling point hydrocarbon system compound, HCFC(s), HFC. 
FC(s). and fluorination ether. 1-40 weight section is used to the active hydrogen compound 100 
weight section. 

[0037] A cyclopentane. n pentane. an isopentane, etc. are mentioned as a low-boiling point 
hydrocarbon system compound. By HFC. as HCFC(s). HFC-134a, HFC-356. or HFC-245fa is 
mentioned, and C5F12 are mentioned for HCFC-141b as FC(s). The compound indicated by 
JP.4-28729.A can be used as fluorination ether. 

[0038] As a catalyst, for example as an amine system catalyst Triethylamine. tripropylamine. 
tributylamine. N and N. N\ an tetramethyl hexamethylenediamine. N— methyl morpholine. N- 
ethyl morpholine. dimethyl eye I oh exy I amine, As an organic metal system catalyst, the salt of the 
bis[2-(dimethylamino) ethyQ ether, triethylenediamine, and triethylenediamine etc. Acetic-acid 
tin. tin octylate. tin oleate. lauryl dibutyl tin diacetate. a dibutyt tin JIRAU rate, dibutyl tin 

di chloride, octanoic— acid lead, naphthenic— acid lead, naphthenic— acid nickel, naphthenic— acid 
cobalt, etc. are mentioned. These catalysts can be mixed and used for arbitration. The amount 
used is the 0.0001 - 10.0 weight section to the active hydrogen compound 100 weight section. 
[0039] An organic silicon system surfactant with a conventionally well-known foam stabilizer is 
used preferably. For example Nippon Unicar trade name : L-501. L-532, L-540. L-544. L-544. L- 
550. L-3550. L-5302. L-5305, L-5320 r L-5340. L-5410. L-5420. L-5421, L-5710. SZ-1642, SZ- 
1627, Trade name:SH-190 by SZ-1923 grade and the Toray Industries silicone company. SH- 
192. SH-193, SH-194. SH-195, SH-200. SPX-253 grade. The trade name by the Shin-etsu 
silicone company : F-114. F-t21. F-122. F-220. F-230. F-258. F-260B, Trade name:TFA-4200 
by F-317, F-341, F-343. F-345, F-347, F-348. F-350S grade, and Toshiba Silicone and TFA- 
4202 grade are mentioned. These foam stabilizers can be mixed and used for arbitration. The 
amount used is 0.1 - 10 weight section to the active hydrogen compound 100 weight section. 
[0040] According to the purpose, the following, a cross linking agent, a flame retarder. etc. can 
also be used. As a cross linking agent, ethylene glycol, propylene glycol, a diethylene glycol. 
Polyols. such as triethylene glycol. 1 ,3-butanediol, and 1 ,4-butanediol, Alkanolamines, such as 
triethanolamine and oSethanolamine Aliphatic series polyamine. such as ethylenediamine, 
diethylenetriamine. and triethylenetetramine. Aromatic series polyamine. such as aniline. 2. 4- 
tolylenediamine. 2, and 6-tolylenediamine, and the compound of 200 or more mgKOH/g of 
hydroxyl values which add ethyleneoxide. propylene oxide, etc. to these compounds, and are 
obtained are mentioned. 0.1 - 10 weight section of the amount used is desirable to the active 
hydrogen compound 1 00 weight section. 

[0041] A flame retarder may be used by the purpose of using polyure thane foam. As a flame 
retarder, it 5s a trade name by trade name:CR-505 by tris (2-chloropropyl) phosphate, tris 
(dichloro propyl) phosphate, tris (dibromopropyl) phosphate, tris (2 and 2-chloro ethyl) 
phosphate, the hex a BUROMO cyclo dodecane. and the Daihachi chemistry company and CR- 
507, and the Monsanto chemistry company :P The trade name:FyroII-6 grade by hosagard2XC-20 
and C-22-R. and the SUTOFA chemistry company is mentioned, the amount used — the active 
hydrogen compound 100 weight section — receiving — 0.1 - 30 weight section — it is 0.2 - 20 
weight section preferably. 

[0042] Subsequently, the manufacture approach of polyurethane resin is explained. As the 
typical manufacture approach of polyurethane resin, following (a) and the two approaches of (b) 
are mentioned, (a) How to mix and fabricate an active hydrogen compound, the poly isocyanate, 
and a chain elongation agent to coincidence (it abbreviates to en one-shot process hereafter), 
(b) How to make an active hydrogen compound and the poly isocyanate react, to compound the 
prepolymer which has an isocyanate radical at the molecule end. make a chain elongation agent 
react to this prepolymer, and fabricate (it abbreviates to the prepolymer method hereafter). 
[0043] the case where they are specifically 200 or more mgKOH/g when high in the range which 
OHV of the phenol system polyol obtained by this invention mentioned above — (a) — law is 
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desirable, moreover — the case where they are specifically 300 or less mgKOH/g when k>w in 
the range which OHV mentioned above — (b) — law is desirable. 

[0044] The poly isocyanate used in case polyurethane resin is manufactured is the same as that 
of the poly isocyanate used m case pofyurethane foam is manufactured. About the amount used, 
it mentions later What has a chain elongation agent [ be / the same as that of the 
aforementioned cross linking agent / it ] is mentioned. The amount used is 0. 1 - 20 weight 
section to the active hydrogen compound 100 weight section. 

[0045] (a) In the case of an one-shot process, phenol system polyol and the polyol which may be 
used together are the same as the polyol explained previously, however for example, polyester 
polyol and a polytetr am ethylene glycol — a mixing ratio — since it becomes immiscible with a 
rate and the appearance of mixture may become muddy, when [ each ] mixing these, and 
chemical and a physical property have been grasped, it carries out. The -20-1 50-degree C 
temperature requirement of molding temperature is desirable. 

[0046] (b) In the case of the prepolymer method, phenol system polyol and the polyol which may 
be used together are the same as the polyol explained previously, the time of manufacturing a 
prepolymer (an isocyanate radical end prepolymer being called henceforth) in the case of the 
prepolymer method — a NCO index — 1.3—20.0 — the poly isocyanate is preferably used in 1.4— 
12.0, and an amount that is set to 1.5-9.0 still more preferably. As for the content (it abbreviates 
to NC0% henceforth) of the isolation tsocyanate radical of an isocyanate radical end prepolymer, 
it is preferably desirable that it is 0.4 - 18.0 % of the weight still more preferably 0.3 to 25.0% of 
the weight 0.1 to 40.0% of the weight. 

[0047] In the isocyanate radical end prepolymer used for the 1 liquid mold-curing nature 
constituent obtained as a curing agent in the moisture in air, the low field of the above- 
mentioned range of NCO% is desirable. Moreover, it is desirable that NCO% is designed by the 
slight height of above-mentioned within the limits as compared with a 1 liquid type in the 
isocyanate radical end prepolymer used for the 2 liquid mold-curing nature constituent which 
uses polyamine compound, such as glycols, such as 1,4-butanediol and polyoxyalkylene polyol, 3, 
3'-dichloro -4, and 4'-diamino diphenylmethane, as a curing agent. 

[0048] The temperature when manufacturing an isocyanate radical end prepolymer has desirable 
50-120 degrees C. It is 70-105 degrees C especially preferably. In case it is made to react, in 
order to avoid contact for the moisture in air, it is desirable to make it react under inert gas 
existence. Nitrogen is desirable although nitrogen, helium, etc. are mentioned as inert gas. It 
reacts agitating under nitrogen— gas -atmosphere mind for 2 to 20 hours. Although it is not 
necessary to use a catalyst when using it, the amine compound or organometallic compound 
mentioned above can be used. These catalysts can be mixed and used for arbitration. An organic 
metal system catalyst is desirable especially in these catalysts, the amount used — the active 
hydrogen compound 100 weight section — receiving — the 0.0001 - 2.0 weight section — it is 
the 0.01 - 1.0 weight section preferably. 

[0049] In case an isocyanate radical end prepolymer is manufactured, an inactive organic solvent 
can be used for the poly isocyanate or an active hydrogen compound before a reaction or after a 
reaction. As an amount of an organic solvent, it is 20 or less % of the weight preferably 40 or less 
% of the weight to the sum total weight of an active hydrogen compound and the poly isocyanate. 
Such a solvent can use the thing of an aromatic series system, an aliphatic series system, an 
aticycle group system, a ketone system, an ester system, and an ester ether system. For 
example, they are toluene, xylenes, hexanes, a cyclohexane, a methyl ethyl ketone, methyl 
isobutyl ketone, ethyl acetate, butyl acetate, ethylcellosolve acetate, butyl-cellosolve acetate, 
etc. The chain elongation agent is the same as that of the above. Moreover, the amount used is 
the same as that of the above. 
[0050] 

[Example] Hereafter, an example is shown and detailed is further explained about this 
invention. The "section" in an example expresses the weight section. Each characteristic value 
shown in the example was measured by the following approach. 
(1) Viscosity of polyol (cps) 

JIS According to the polyether test method for polyurethane specified to K-1557, it measures by 
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the Brookfield viscometer. 

(2) The rate of first-class hydroxylation of an end (%) 

Polyol is acetyl ate d and it measures by 90MHz proton nuclear-magnetic-resonance (NMR) 
SUPEKURU. 

(3) Reactivity (sec.) 

If the reaction in a container is observed, the time amount cream time (CT) and resin with which 
foaming is started become gel and resin is extended, in case polyurethane foam is manufactured 
by the same approach as the below-mentioned example 2 and the examples 4-6 of a 
comparison, even if it will touch the time amount gel time (GT) which comes to lengthen yarn, 
and a resin front face, the lost time amount tuck free time (TFT) is measured. 
[0051] (4) Low-temperature dimensional stability (%) 

After starting a sample in a 1 Ocmxl 0cmx5cm configuration after hardening the polyurethane 
foam obtained in a below—mentioned example 2 and the below-mentioned examples 4—6 of a 
comparison at a room temperature for 24 hours, and measuring apparent density gravity, the 
volume change after leaving it at -30 degrees C for 24 hours is measured, and it evaluates as 
low-temperature dimensional stability. The physical-properties test method is as follows. 

(5) Consistency (kg/m3) 

After hardening the polyurethane foam obtained in a below-mentioned example 2 and the below- 
mentioned examples 4-6 of a comparison at a room temperature for 24 hours, a test piece is 
created in a 10cmx10cmx5cm configuration. About this test piece, it is ASTM. D-1622 It 
measures by the approach specified to 59T. 

(6) Compressive strength (kg/cm2) 

About the same test piece as the preceding clause (5). it is ASTM-1621. It measures by the 
approach specified to 59T. 

[0052] It put into the autoclave with which the agitator attached an example t2. the 2-bis(4- 
by droxypheny I) propane (it abbreviates to bisphenol A hereafter) 563.7 section, and the 
potassium-hydroxide 2.0 section, the propylene oxide 84.6 section was added, and it reacted at 
100 degrees C under churning. Furthermore, reaction temperature is held and a reaction is 
continued for 4 hours. Then, 4 hours is required and the ethyleneoxide 351.7 section is 
introduced. Furthermore, reaction temperature is held and a reaction is continued for 2 hours. It 
refined by performing, after treatment A (neutralization, dehydration, filtration) after 
polymerization termination. The obtained phenol system polyols were hydroxyl value 277 
mgKOH/g, the viscosity of 1 4 t 000cps / 25 degrees C, and 95% of rates of the 1 st class 
hydroxylation of a molecule end (81 % of the weight of EO contents). 

The total reaction time: Time amount:5 hours, and total—production -time: 15 hours which after 
treatment A took for 1 0 hours. The reaction could be advanced plainly and the after treatment 
after polymerization termination was very easy. 

[0053] The example of comparison 1 bisphenol A 563.8 section, the sodium acetate 1 .67 section, 
and the water 422.8 section are put into the autoclave to which the agitator was attached, 
mixture is heated at 90 degrees C. 3 hours is required and the ethyleneoxide 64.4 section is 
introduced. Furthermore, reaction temperature is held and a reaction is continued for 2 hours. 
After polymerDzation termination, after treatment B (rinsing, reduced pressure dehydration) was 
carried out, and the ethyleneoxide re acta nt was obtained. It puts into the autoclave with which 
the agitator attached the ethyleneoxide reactant 231.2 section and the potassium-hydroxide 3.0 
section which were obtained, and mixture is heated at 120 degrees C. 4 hours is required and the 
ethyleneoxide 371.8 section is introduced. Furthermore, reaction temperature is held and a 
reaction is continued for 2 hours. It refined by performing after treatment A (neutralization, 
dehydration, filtration) after polymerization termination. The obtained phenol system polyols were 
hydroxyl value 273 mgKOH/g, the viscosity of 1 1,000cps / 25 degrees C, and 100% of rates of 
the 1st class hydroxylation of a molecule end (100 % of the weight of EO contents). 
The total reaction time: Time amount:10 hours, and total-production-time: 26 hours which after 
treatment 8 took for time amount: 5 hours which after treatment A took for 1 1 hours. After the 
addition reaction of the first ethyleneoxide was completed, after treatment B was required, the 
process was complicated, and, moreover, it took about 10 hours. 
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After treatment B was heated at 90 degrees C. adding and agitating 500m! of water (duration: for 
30 minutes), and continued churning for 30 minutes. Then, it cooled to 30 degrees C (duration: 
for 30 minutes). The reactant was solidified and the upper aqueous phase was removed out of 
the system (duration: for 30 minutes). This actuation was repeated 3 times. Subsequently, it 
heated to 90 degrees C. reduced pressure and deaeration of were done over 2 hours, and it was 
referred to as 10mmHg(s). and in lOmmHg. degassing was dehydrated further continuously [ for 2 
hours ]. 

[0054] It puts into the autoclave with which the agitator attached the example of comparison 2 
bisphenol A 200.0 section, and the potassium-hydroxide 0.69 section, and mixture is heated at 
100 degrees C, 3 hours is required and the propylene oxide 145.1 section is introduced. 
Furthermore, reaction temperature is held and a reaction is continued for 3 hours. lit refined by 
performing after treatment A (neutralization, dehydration, filtration) after polymerization 
termination. The obtained phenol system polyols were hydroxyfl value 280 mgKOH/g, the 
viscosity of 90,000cps / 25 degrees C, and below the rate limit of detection of the 1st class 
hydroxy lation of a moll ecu Je end (0 % of the weight of EO contents). 

The total reaction time: Time a mount. 5 hours, and total-production -time: 1 1 hours which after 
treatment A took for 6 hours. Although the after treatment after polymerization termination was 
easy, the phenol system polyol with the high rate of the 1st class hydroxylation of a molecule 
end was not obtained. 

[0055] It put onto the autoclave with which the agitator attached the example of comparison 3 
bisphenol A 563.7 section, and the potassium-hydroxide 2.0 section, the propylene oxide 165.1 
section was added, and it added at 100 degrees C under churning. Furthermore, reaction 
temperature is held and a reaction is continued for 4 hours. Then, 4 hours is required and the 
ethyleneoxide 271.2 section is introduced. Furthermore, reaction temperature is held and a 
reaction is continued for 2 hours. It refined by performing after treatment A (neutralization, 
dehydration, filtration) after polymerization termination. The obtained phenol resin polyols were 
hydro xyl value 276 mgKOH/g, the viscosity of 21.000cps / 25 degrees C, and 88% of rates of the 
1st class hydroxylation of a molecule end (62 % of the weight of EO contents). 
The total reaction time: Time amount:5 hours, and totar-production-time: 1 5 hours which after 
treatment A took for 10 hours. Although the after treatment after polymerization termination 
was easy, the phenol system polyol with the high rate of the 1st class hydroxylation of a 
molecule end was not obtained. 

[0056] The phenol! system polyol obtained in the example H with the weight ratio shown in an 
example 2 and the examples 4—6 of a comparison [Table 1]. The polyol and commercial item 
polyol [Mitsui Chemicals [, Inc. ], Inc. make obtained in the examples 1-3 of a comparison, trade 
name: — SU-460, hydroxyl value:450mgKOH/g], and a foam stabilizer (the Nippon Unicar make - 
-) Trade name : SZ-1642, a silicone system, flame-retarder [Daihachi Chemistry company make. 
Trade name: Tris (2-chloropropyl) phosphate], water, the catalyst (the KatsuzaS Chemicals Corp. 
make, trade name:Minico TMHDX and the foaming agent [Daikin Industries [, LTD. ]» LTD. make 
and trade name:HCFC-141b] were mixed, and resin liquid was prepared. Temperature control of 
the resin liquid and the poly isocyanate [the Mitsui Chemicals L Inc. ], Inc. make and trade 
name:M-200 (polymeric MDD] which were obtained was carried out to both 20 degrees C. Resin 
liquid and the poly isocyanate were mixed by the liquor to wood ratio from which a NCO index is 
set to 1.0, and it agitated violently for 6 seconds, and poured into the box-Bike container with 
which upper limit was released. The container was left under 22 degrees C and conditions of 40% 
of relative humidity for 24 hours, and polyur ethane foam was manufactured. About the obtained 
polyurethane foam, reactivity, a consistency, low-temperature dimensional stability, and 
compressive strength were measured by the above-mentioned approach. The obtained result is 
shown in [Table 1]. 
[0057] 
[Table 1] 
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[0058] Weighing capacity of the phenol system polyol 100g obtained in the example 3 example 1 
is carried out to 500ml Pori Kapp. The amount from which a NCO index is set to 1-0 at this in 
the poly isocyanate [the Mitsui Chemicals L Inc. J, Inc. make and trade name:M-200 (polymeric 
MDD], And triethylenediamine (dipropylene glycol solution of 1 6.5 % of the weight of 
concentration) 0.03g was added as a catalyst, and after carrying out churning (300rpm) for 3 
minutes, the indirect desuKurization bubble of the mixed liquor was carried out to the bottom of 
reduced pressure of 10mmHg(s) for 15 minutes. Mixed liquor was slushed into the mold made 
from aluminum (200mmx200mmx1mm). it unmolded and polyurethane resin was obtained, after 
making it harden in 100 dogreos C for 24 hours, the bottom of nitrogen-gas-atmosphere mind, 
and. 
[0059] 

[Effect of the Invention) By this invention, the phenol system polyol 60 - 620 mgKOH/g and 
whose rate of end first class hydroxylation a hydroxyl value is 90% or more can manufacture 
without complicated after-treatment actuation. Moreover, by manufacturing phenol system polyol 
by this invention, and manufacturing polyurethane foam using it further, reactivity is good and 
can manufacture the outstanding compressive strength and the polyurethane foam which has 
low-temperature dimensional stability. 



[Translation done.] 
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(5 8 8 kPa) V&Z. 5EEEWl0kgf/cm 

1 (9 8 0 k Pa) &Vl&<t*htm!£r8m&&<U 

[00 2 2 ] *^CD7^>/->H/^^>;^-;KDK^ 
[002 3 ] ttft. 'J >K. K^DftltaBL *HSL it 



(4) 4$PS¥ 1 1 - 2 1 7 4 3 1 

6 

K. ->*"5BL 7jr*i, ^w>sw<d* 

7hM500 k l/^7FM504. U^^MP6 
0 0, U^vhMP5 0 0A wx^an) , *v 
-Wtf>PA406, ^Wt>PA408. ^Vt 
>ft>PA4 1 2 (HKfb^ttM) , 7>^'-7^h 1 
RA43 0, 7>^7^MRA458 1 T>>^-7 

-r h 1 ra 9 0 0 (o-A7> K^-xttS) ©saco 

[0 02 4 ) h^7^XADi/»J-X, h^-y 
^XAD-600, h^^XAD-700 (Ifflil 

0, +39-K400, +37-F500. 

600, +39-K700. +37-F2000 (»«J 

ffc§*XSiK) , MAGNESOL (DALLASttS!) 

[0 02 5] #V*->UD&MZ&mt$i* SBWT, 
±fecr>fiii#tM&CC. t-^l/tFa^^F^xy 

(BHT) ^MfbB»jIjW*»JDr*ci*>r*s. K 
ffcHrlh»Jtt*»J^^H 0 0M8KC>tfOT\ If 1 0 
0-5 0 OOp Pffil^. 

[0026] *«W«c<tO«JB3tiS7*-/-;U«5P'; 
*-MZ. Tk^Sffi (fetT. OHV<LB§T&) #6 0- 
620mgKOH/g 4 jif^Klil 50-500mg 
30 KOH/g, *(>»3!Ktt2 0 0-400mgKOH 
/fir*C*S. OHV^620mgKOH/g^@i^i 

*)*-J\s(D3^<D—m*Mit&iZ. 9 0-10 0%, » 
£L< »9 5- 1 0 0%^^ a -ft*»lt*^9 0« 

40 [0027] a» v isifckM^iJji'Hym- 

n^> 0 MM. ^v&»JSO*iStSPJ(DffaT. rStt^K 
[002 8] *ftH0^ccJ: 9 . 7*-/-ib*#y* 

[0 02 9] IP^, ±se^ffi«c<tO, 7*y-WJ 
so *-;U£$^u <Xc^r, f#6*ifc7*y-;U5R#y* 



y * -ji/«c » l r# y -f v s^r *- h *sjces # 

(003 0] ^'J'?U^>7*-AM^ , ; , )U^>i 
<b*(Dfk^«cSfrJ6L Office J: 0 TJM* U -Y 

y it # y -^-^ffc* y * y * 
xf\rt/#y*-jk #y f- h^^^u>y y # 
y*7-#*-- h^y*-^ #y:/*^x>^#y;*--~ 

Tkmmmizi 0-70 omgKOH/gt^^ciw 
~c&& Q ^y^u^>^^-Aco^^cco^r{^ 

K*y^u^>7*-A*«jsr&»^cctt. 

5 0-10 0I1%W3! LC^ 0 «T\ 

^^y^-^<bflfeo^y^-^£<Dg^^«^L/rr£ 

[0032] #y^U*>:7* ~ A<Di?j&?£CCOi>r^ 

MISTS. If 6ti3ftU^>jKCC*y 

^T&„ -e<OBR, #y^V^T*-h<DNCO£<hU^ 

U2»*i#y -rvw*- h 4 states 

U Er^Ofig. «*«2 0 — 7 0*CCCfiffPigp3ti/c 

[0033] #y ^u^>7*-A©Sjgcc«u^y 

-fV^T^-hil/ttt, 2. 4-hyu>>> 



(5) «M1¥1 1 -2 1 7 43 1 

8 

-fV5^7*-K 2, 6 - h y U>v>>T F> 
C*l6*«#y -fVS/T* - h©8 0/2 OfiStfc (T 
DI-8 0/2 0). 65/3 5111:h(TDI-65 

/3 5) ©attti«^«!. *wfttt*-^ts*r*ti 

Sh'JI/V^VVT^-h, 4, 4' 
£>v^V^7*-K 2, 4' -S>:7x.=.Jl/-rf*>S/ 
-fVW*-K 2, 2' -y7x^M^>5/^Vi/ 

y ^ v>7*- njffitDSi^rg^itfflc^ ct$> 
[0034] *v j visr v tmmtmit^mt<D 

ur<o*gc©stt*3R*s«i«cL/r, nco/h (r£& 

**) = 0. 50-4. 0<Dfiffi##*lA> <WT\ 

[0035] #y ->u^>y *-A*susrsiSK:fflCi 
*>ttt^ iEH#y^u^>y*-AcoSSjS©is«:« % 

HCFCi B&T <£> ) >W KD7WD*-**> (t* 
T\ HFC£BST£)§L 7Jl/*a*/-;K> («T, F 

[003 6 ] ^^RJcD^fflS^, »®BB«*«tt©»^ 
«CW, ffitt*«ffc^«J 1 0 Oll^cSUt 1-911 

40 sascc^ur 1-4 o*»W*«ffl-r*. 

[0 0 3 7 ] fi»*^b***{t^ftiLrtt. ->^p 
•^>^>, n — ^>^>. >fy^>^>fWe>n 
^ 0 HCFCgiUtlt HCFC-141b^ HF 
Cat«HFC-13 4a, HFC-356*S^ttH 
FC-2 4 5 fafA5, F CSi ItttC 5 F 1 2 3&*flS 

8 7 2 9-94i«6cSettS*irc^{t^«^ttffl'C*4. 
[0 0 3 8 ] S4^<b irit ^dx«. T 5 >^Mj^<b 0 

rwt. h yxw ^ h'j^Db^rax hyy 

50 ^;UT^>, N. N. 1ST , N' -r-h^^ 



9 

■^r^Urh V >, f^y ^iU^^a-x^^^T ^ >. b** [2 

sauc** cro. oooi-io. omma5-c#>& 0 

[003 9] S?SS>J(i, B^§tt 

J§ D D n£ : L-501, L - 5 3 2 . L-54 0, L-5 
44. L- 54 4. L-550, L-3 5 5 0 v L-5 
30 2, L-5 305. L-5320, L-5340, 
L-5410. L-542 0. L-542 1. L-57 
10. SZ-1642. SZ - 1 62 7. SZ- 1 9 2 
3^. IU - ^';n->a^cD^o D D« : SH - 1 9 0. 
SH-192. SH-193. SH-194. SH-1 
95. SH-2 00. SPX-2 53^. fgH^'Jri- 
>ftm<D&£>% : F - 1 1 4 . F-12K F-12 
2. F- 2 2 0. F-2 30. F-2 58. F-260 
B. F-317. F-341. F-343. F-34 
5. F- 347. F-348. F-350S?, 3fc^> 
^->ttl!©IM :TFA-4200, TF A - 4 

looitwito. i-ionsr*s. 
[0040] gftccjfcDTTie. sumtPi mmmzm 

t^cHt^, aWKBiurtt. x^u>^^- 

'JxfU>^'j3-;k 1, 3-:/#>^:*--;k l, 
4 -^^>i/^--;u^cod<»;^>-;k h';x£y-;l,T 

x^U>S/T5>. yx^I/>h'J7$>. h»;x^U 

>Th7^>?«^'j7$>, rxy> t 2, 4 

-H/U>2/T5>, 2. 6-F'jU>y7^>f^ 

#^vr^>. ^cfc^cne>(D^b^wcx^u>^^ 
*<> <£^s«. tmTkmt^m 1 ooitraut 

0. 1-1 OMBP##*U>. 

[0 04 1 ] JJ< , ;^U^>^^-A(7)^fflgW(C<fcOif 
£ : CR- 5 0 5*>cfcO*CR- 5 0 7. ^r>1f > Mt^ 



(6) 1 1 - 2 1 7 4 3 1 
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tti©io D D^ : Phosagard2XC-20 

C - 2 2 - R. X h 7 r ->(fc^±^CD^o D D« : F y r o 

»100SlS«:»LtO. l-3 0fi*8k #£0< 
1*0. 2-2 0iiS«^ 

[0042] *t^r . # ^ u * >*Bg<Di!Jg75rfficco 

r. TIB (a) SO' (b) CD2o<D#ffi#W6*i6., 
( a ) t£147k^{t^«5. * y V >T *- h RV$m& 

S<bBST^)o (b) fSH4*3Rft^«i*y-fV^T* 

[0 04 3] *miKJ:K)mbfttc7*s~Jl>m#<)* 

2 0 0m*KOH/g:^±r&£ii^&U* (a) 

*fc. OHV«iL/c«iril^, Hi* 
20 WCCte. 3 0 0mgKOH/gHTr^^li^C{J 
(b) SW*H». 

[0044]^ v^u^ >»re*is»r *iRcc«ffl-r £ 

osssfucMoro. 1 -2 oma§pr&£ 0 
[0 04 5] (a) 7>->a *^ b&oimstc. 7 

30 iuc^y^i^cr^o fib. tfy* 

0-150 B C(DiajK«5H^»* UK 

[0046] (b) yu^v^-mom^c^ y*s- 
40 yv-i^rs) *»jgrsiBtc«, Nco>f>f^ 

x^l. 3-20. 0.*T^L<«1. 4-12. 0. 
36«c»ai / <Wl. 5-9. 0<h>j:«SJ:^Aj:Mr^»; 

-/V^7^-h^«o ^7i/7^-hI^7'U 

0%iBS-T€>) 0. 1-40. 0fiS%, »^L< 
«0. 3-25. 011%, £6CO?£L<W:0. 4- 

18. 011°/o^SCiWiU*, 

[0 04 7] 2«Efi<D*»*Wt»l<!: Lrf^^n^-^ 

50 NCO%{J±fBieSCD<gC^i^^$ ^ 



u 

l\ ttc, 1, 4 -:/*>v*-;l^tf ^^r^* 
U>#y 3, 3' -^pcz 

-4, 4' ->>y ^ y^:7*x;Uy 5>%r<D#VT * > 

[0 04 8 ] ^VyT^-hl^U^'Jv-^g 
^^>B$CD^e« 5 0-120 °C?W£ IA>„ $SfCC»£ U 
<&7 0-1 0 5°Cr£>£«, J£l££tf£|£ttte^*(7) 

-2 0^FBlS^L^^^ > j Sf £;^f ^ o M^tt^0tt< 

%9\ o ommsfucZiLx, o. 0001-2. 011 

[0 04 9] -/V^T^-hi^U^yv-^llI 
^>T*- F<^ff-MCC>ttt,T4 OlF/o^T, W£L 

flijte^m, usaus^ ^h>^ xxf^j:^ 

[0050] 

(1) *>;*-;WDttfi (cps) 

J I S K-l 5 5 7CC«5E3ti5^yjU^>ffl#y 

( 2 ) m&<D-m7km{tm (%) 

jutr-fe^Wbu 9 0MHz^ah>g»a 

*9 (NMR) *^*;U*C«fc99JS*:*T5. 
( 3 ) BJflStt (sec. ) 

(CT) . »B*«y^«CC<cO»Bg*?l*H«ri** 



(7) «R¥ 1 1 - 2 1 7 4 3 1 
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a (tft) *«rr«. 

[0 05 1] <4) fifi^ifcSJSti: (%> 
f^OltttM2. RO\ tt«M4^6rf*6tifc#i;9 
U^>7*-A*2 4«pPflMfi'CgMtLfc». 10cm 
x 1 0 c mx 5 c m©»tt«C*>^^0 IUI/, Jt*>> 
WfcfiSrSHS U fc«, - 3 0 'CT 2 4 B$p B 1»il L /tf^CD 

(5) ®S (k s/m 3 ) 

U5?>7*-A*24 WflSiStWk U^ift. 10 cm 
x l 0 c m x 5 c m<DJ&KCcK»^«rf^r SKIfc 
K-tcoc^r, ASTM D- 1 6 2 2 5 9TCC«SS 

(6) JEfgSfcg (kg/cm') 

BU^ (5) il5]^CD^SIK-CCOC>r. ASTM- 162 

i 5 9 Ticmmztizyi&ic & owe-*-*. 
[0052] mtm 1 

2. 2-b.X (4- t: + ^P^> (J£i 

20 T. t'X^^^-;UA<hBS-r) 5 6 3. 7 SB, *BMt*7 

^peu>**-9--fK8 4. 6a5^fiDx«^Tl 0 

B»W*. m^X. x^U>^t-/K3 5 1. 7 BP* 

SB) *m>»«L/c. {#Wc7xy-;^y 
*gif 2 77mgKOH/g, 1 4 , 
000cps/25U #T*4Bl«*iKfc*9 5%r 

30 $>->tc (eom8 \mm%) . 
fc. 

[0 05 3] it®W 1 

t'X7x/-;l,A5 6 3. ftithV^Al. 6 

7 *4 22. 8gB£«m5©ttt>/£*- h^U-^ 
CCAtl. ^^5^:9 OWJJD^L, x^U>^^-^^ K 

6 4. 4S£3ttpg*si,raiA'rs. see. raeus 

40 *«^fOSJ£*2^Pb1^S. s^»t». syeiB 

»*»fc. {#e>n/cx^b>t*t-/ psjew2 3 1 . 

29, 7kBMb*7'J^A3. 0SP«r«m»<Dol^c^- h 

^u-^cAti. 2 o'aciM&u x^u> 

F37 1. 8flPE:4«n<:SL/r«Ar&. E 

St. f^M^A (two. J5W<, S3&) *tft^»8«Ofc. » 
e>n/c7xy-;WW;t-W t *1112 7 3mg 
KOH/g. ttgl 1, 000 cps/25'C. 

50 S 1 a*sit$ 1 0 0 %r^> o ( e om 1 0 0 11 
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%) . 

Smitnm : 1 l^Pal. IffilAicSO/c^ : 5B$ 
Pal ^HBKSLfcB$P«8 : 1 OKWffl. ^tHJS^H : 

•C«c»«!l (ftSRSH: 3 0»M) U 9ttt£3O0iaitt 
tffc. 3 O'C^-C^iPU/c (Wtm$$m: 30^ 

(Bf9mn: 3 0#IB) . C©»ft*3H«0iIL*:. 

^cor, 9 0-c*r»j8&u 2kwbwh*t«je • Kao 

TlOmroHgriU £*E>CC, 1 0 mmH gr tCteC^T 2 
B*BR»4**W -CJ^tK L fc. 
[0 05 4] J:fc&#J2 

^X7xy^A200. 035. *BKtt*7 V >>A0. 6 

7'OfU>t+t>/F14 5. 1 SB 
*3RSPfl*S0Ta»A-rS. MCC, Rj£ffllS*«i#UJ5: 
l£*3ISfflK^6. S£J*7»* ««3A R 

^-Jl/tt, *!Si280mgKOH/g, IAS9 0. 
000 cps/25U $3^338 1 »*»ft*KfflRW 
Eimo/c (EOM011%) . 
*^l£B$fffl : 6B$RJL ^aSACCSL/c^FPBl : 5B$ISL 
^ftSBBRSIffl : 1 1 BSfiB. S^7g^*l^»-c 

[0 0 5 5] J±i&#)3 

tTX^^y-;l/A5 6 3. 7». *8Kfc*7 V 2. 0 
SS«rtB»«©oi^*- h^U-^tCAn, 7'at'U> 
Fl 65. 1 8B*toA»ttT 1 0 0 -CCtTtttt] 

HT. xfU>*^K27 1. 2SB«r4B$p«fl*gt, 



(8) #RJ¥ 1 1 -2 1 7 4 3 1 

r*A"r*."Kcc % sitaue«:«]»o. sE*2Bn» 

tt£o *£»7«. flWA Mil) 

^Sffi2 7 6mgK OH/g , f£g2 1 . OOOcps 
/2 5U ^508l«*Mffc*8 8%'C*o/c (EO 
M6 2M%) . 

ttmttttm : 1 0«fW, ««HlAecSU/cl«Pa : 5B$ 
M. ^H*fi«WH: 1 5BSIBL m&»T&t<D&fikmtfitt 

[0 05 6] HJSW2. it«0»4-6 
-/-^3R#y*-Jk JMSWIl--3r»6ti«:#y*- 
SU-4 6 0 V Tk&Sflfi: 450mgKOH/g) % g 

rasa (B$a^*-m : sz- i 6 4 2. > 
yn->3g> . man CA/Ut^ «*> 1±». : 

h'JX (2~^DD7'Dt';l/) :7*X7*-fO . 

<ffi«-5r 5- #Jl/ttSL f§D a a£ : M i n i c o TM 
20 HD) ftCWSM (*-/*>X« (») *t»L ffio D ^ : 
HCFC - 1 4 1 b) *fi^LTUS>>»*8«bfc. 

(») ttSL iSo%S : M-2 0 0 (#y-rf y 7^MD 
I ) ) £:££&C2 0°CtC®PL//Co U^>«i#y-fVSx 

7^-h^NCO>f>f^X^l. o&ftSttJttra 
6fMB»L<!»*U ±ffl3&JJBttStifc«tt<D« 

^C£&A^fc 0 ^£2 2°a «B»t&ft4 OKOftfFF 

f#6ti/c^y^u^>7*-ACcot^r, ±te^a&cj: 

[0057] 
[«1 ] 



(9) 
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ttfflW- 1 1 -2 1 7 4 3 1 
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LL ft* J>af c 




rttBw-rtf ?I -jt- ll, f^lT^rV^m 


50 


\ ETA 


rr A 
50 


50 


^tfcXaf 1 »** )) -j- .t. /^ijjavwn 


CA 

oU 








H-S^fiil 1 tKH -jh lly 




CA 

i>U 






-Rl^Ct^J ^ ^ !/ ^ — )V lMSq>J 






50 












50 


*?aw (MM®) 


1.5 


1.5 


1.5 


1.5 


mm mm&) 


20 


20 


20 


20 




2.5 


2.5 


2.5 


2.5 


mm msm 


1.0 


1.0 


1.0 


1.0 




25 


25 


25 


25 




1.0 


1.0 


1.0 


1.0 


(sec) 


CT 


1 A 


1 A 




i a 

1 o 


GT 


56 


56 


134 


77 


TFT 


89 


89 


198 


120 


(ks/m*) 


28.7 


28.5 


28.9 


28.7 


-roseate (#«BC<b*) (w) 


-0.9 


- 1.0 


- 3.0 


- 1.8 






ft 


2.0 


2.0 


1.4 


1.5 


(kg/cm 4 ) 


ft 


0.7 


0.7 


0.5 


0.6 



[0058] mmM3 

- b CH#4t^ («) *±SL ^ a n p« : M — 2 0 0 (tf 'J 
^'J^MDI))^NCO^>f^X^l. 0<h& 

6. 51i%(D^at , U>yj3-Jl/Sjg) 0. 0 3 
g-£ttlx.. 3«ff OOOrpra) LfcSL 
£1 0mmHg©»ETJCl 5 #«MftrS L, ft:. iB^jR«r 
T^ — OAg^-Jl, F (200mmx200mmxi 
mm) CCgELii^ ^3t#H^TF, 1 0 0 •Ctcfcl^r 2 * 



30 



/Co 

[0059] 

[RWDja*] *«?8k: <t 9 v 7mmm& 6 0 - 6 2 0 

^-reciCCJ:0, SlCttaVAISFr. atifcffiBSSK. 



(51)Int.Cl/ Sft!lfB# F I 

C 0 8 G 101:00) 
C0 8L 75:04 



